The general availability of pure 02 in cylinders gave medicine a powerful therapeutic tool. Until 1952 oxygen was used freely in high concentrations in many premature baby units, in the knowledge that many babies were hypoxic and on the assumption that it would in any case do no harm. The demonstration that high concentrations of inspired 02 could lead to retrolental fibroplasia in premature babies (Patz, Hoeck, and De La Cruz, 1952) led to more caution, and it became a generally accepted practice to restrict added 02 so that inspired concentrations never exceeded 40% (Kinsey, 1956 ).
This seemed particularly reasonable in view of the demonstration (Campbell, 1960 ) that 02 concentrations of 40% would be able to overcome any diffusion defect which at that time was thought to be the main cause of hypoxia in hyaline membrane disease (Craig, Fenton, and Gitlin, 1958) . However, it has subsequently been shown that adherence to this limit may lead to an increased mortality in premature babies with respiratory distress (Avery and Oppenheimer, 1960) and to a higher incidence of neurological abnormality of the type associated with hypoxia (McDonald, 1963) . Warley and Gairdner (1962) and Gupta (personal communication) have shown that individual babies with the respiratory distress syndrome may be grossly hypoxic in concentrations of inspired 02 as high as 40%, and that increasing the 02 concentration to levels previously considered dangerous may be necessary to achieve anything like a satisfactory P02 in the baby's arterial blood. There is now evidence from kittens that it is high 02 tensions in the blood, rather than high concentrations of ambient 02, that lead to retrolental fibroplasia (Ashton, 1964) . The clinician is therefore in a dilemma: individual babies are liable to retrolental fibroplasia if exposed to high 02 concentrations, while other babies will Received April 26, 1965. suffer death or neurological damage if high 02 concentrations are withheld. What is more, both situations may occur at different times in the same baby.
Assessing a baby's 02 requirements is made very difficult by lack of data on which to base a judgement. The most reliable way of determining 02 requirements is by direct measurement of Po2 in arterial blood. This carries with it the disadvantage of having to obtain arterial blood from a sick infant and of needing special facilities and equipment. The clinician has to depend on signs such as the presence or absence of cyanosis, respiratory irregularity, restlessness (rarely present in hypoxic premature babies), and frequency of apnoeic spells. Any or all of these signs may be useful but none can be said to be entirely reliable. For instance, babies who are grossly hypoxic are not always obviously cyanosed. Additional information would undoubtedly be valuable, and we believe that in certain circumstances this is provided by monitoring the rectal temperature, which can then be used as a guide to 02 requirements (Davis and Tizard, 1961) .
Theoretical Background
It has been shown in babies (Oliver and Karlberg, 1963) as in many newborn mammals, e.g. cat (Hill, 1959) , rabbit (Adamsons, 1959) , monkey (Dawes, Jacobson, Mott, and Shelley, 1960) , guinea-pig (Dawes and Mestyan, 1963) , that moderate hypoxia impairs the ability to increase heat production in response to a cool environment, resulting in a fall in deep body temperature. Fig. 1 (Oliver and Karlberg, 1963; Scopes, unpublished data) , so that this substantial rise suggested that the babies concerned were hypoxic before the added 02 was given. In 11 of the babies concerned, the fall in body temperature was prevented or the rate of fall was reduced during the period concerned, usually 10 to 20 minutes. In the other 10 no change in the rate of fall could be seen in this short period, despite the increase in oxygen consumption. The lower environmental temperature chosen was usually between 26 and 290 C., and the increase in oxygen consumption effected by adding 02 was from 10 to 50%. In babies in whom there was undoubted severe anoxia (see individual cases), the increase was between 36 and 50%. These observations are seen in better perspective when individual cases are described in detail. In some of these cases oxygen consumption together with rectal temperature was being measured, in others the rectal temperature alone was recorded while the baby was in the nursing incubator.
Case 1 (Fig. 2 ). This coloured baby was born at 41 weeks' gestation weighing 2,980 g. The mother was given pethidine, 100 mg. intramuscularly, one hour before delivery. During labour the foetal heart rate fell to 100 and delivery was assisted by use of the vacuum extractor. At birth the child breathed at once. At 1 minute the child was in good condition with a heart rate of 148 per minute, crying, pink, and with good limb tone. Having been born at 11 p.m. she spent the night in the nursery and appeared quite well, but at 8 a.m. next morning she was found to have a rectal temperature of 31 10 C. There was no distress or cyanosis and apart from her low temperature no abnormality was found on clinical examination.
When the baby was placed in the oxygen consumption incubator she had already been warmed to 330 C. At an environmental temperature of 330 C., breathing air, her rectal temperature was rising steadily (Fig. 2) Her subsequent progress was uneventful and at 1 day of age she was able to maintain her rectal temperature spontaneously in air at 280 C. It is noteworthy that all these changes could be inferred by observation of the rectal temperature, but more rapid and definite information was obtained by measuring oxygen consumption.
Case 2 (Fig. 3 ). This baby was born prematurely (34 weeks' gestation) and weighed 2,070 g. At birth she breathed at once and at 1 minute had a heart rate of 120, good limb tone, and was pink in colour. At 2 minutes, however, there was a generalized tonic convulsion followed by apnoea, necessitating resuscitation. Immediately after spontaneous respiration had restarted at 5 minutes there was mild sternal recession. At 4 hours the respiratory rate had risen to 64, and there was mild recession and grunting. No cause was found for the convulsion-the CSF was not blood stained. 10-minute periods (Fig. 4) (Fig. 9 ). This baby, the smaller of twins, was born at 33 weeks' gestation weighing 920 g. She developed respiratory distress within 2 hours of birth. At 24 hours, while breathing 300' 02 and with the incubator temperature maintained at 330 C. and is abolished when the inspired 02 concentration falls below 8% (Adamsons, 1959; Hill, 1959 (Tizard, 1964 (Karlberg, 1949) , may lead to inaccuracies. We prefer a thermistor or thermocouple inserted to about 10 cm. and strapped in place. A device for automatic recording is obviously an advantage. Even with good facilities and equipment one must be careful that large changes in heat lost or gained by evaporation or radiation (Agate and Silverman, 1963) are not affecting temperature change. If, in an environmental temperature below the neutral range, a child's rectal temperature is stable or rising, it suggests he is not seriously anoxic (unless the anoxia is chronic (Bruck, Adams, and Bruck, 1962) .) If a falling rectal temperature is corrected by increasing the ambient 02 concentration, without other environmental change, it suggests he was previously anoxic and that this has been corrected. If the rectal temperature is falling and that fall is not corrected by increasing ambient oxygen, it may mean that still higher concentrations are needed, or that some factor other than hypoxia is preventing a metabolic response (Case 6, Fig. 7 ). Caution and thought are needed in deciding the next step in such a case. We have found it safe and convenient to make changes in 02 concentration in steps of 10-20%.
In many newborn animals heat is produced by non-shivering thermogenesis (Scopes and Tizard, 1963) . There is good evidence that in the rabbit a substantial amount of this heat is produced in brown fat (Dawkins and Hull, 1964) and in the human baby there is circumstantial evidence that the same thermogenesis may apply (Dawkins and Scopes, 1965) . A 'small for dates' baby with hypothermia, admitted to this hospital recently, had no metabolic response to cold at an age and in a state when he would be expected to have no brown fat (Aherne and Hull, 1964) . There was no metabolic response to cooling and no measurable glycerol in his blood. Two weeks later, when he was well covered with fat, he showed a normal metabolic response to cooling, and the cooling was associated on this occasion with a rise in plasma glycerol. Most newborn babies have brown fat in the axilla (Aherne and Hull, 1964) , and it is possible that monitoring axillary temperature (near the site of heat production in the brown fat) may be a more sensitive index of metabolic response than monitoring rectal temperature. Observations on these lines are now in progress.
It is clear that monitoring rectal temperature can give valuable information for assessing oxygen requirements in babies. It is especially satisfactory since it depends on the physiological response of the baby rather than on arbitrarily determined 'levels'. The information, if it is to be used clinically, must obviously be assessed in relation to the total clinical situation of the baby including its disease, colour, respiration, and general clinical state. 
Conclusion

